**Specifications Table**TableSubject area*Chemistry*More specific subject area*Molecular graphics and modeling*Type of data*graph, figure, table*How data was acquired*By ChemBio3D Ultra 12.0*Data format*Raw*Experimental factors*Some transition state structures come from computation of Gaussian 09*Data source location*Tianjin, China.*Data accessibility*No*

**Value of the data**•To facilitate the reader׳s understanding of this study.•Extend readers׳ knowledge about the free radical reaction of camptothecin.•To lay a foundation for further study on the mechanism of free radical substitution of natural medicines.

1. Data {#s0005}
=======

Data provided in this article are based on computation performed applying Gaussian 09 [@bib1] at B3LYP/6--31+G(d, p) level [@bib2], [@bib3] and the figures are treated using ChemBio3D Ultra 12.0 [@bib4]. The corresponding parameters for the calculation of reaction rate constant, for the computation of the total energy of the spin-projection of singlet oxygen, and the *S*^2^ values for the reactants, transition states and intermediates in the free radical substitution reaction of camptothecin are included.

2. Experimental design, materials and methods {#s0010}
=============================================

The truncated 3D structures of the reactants, transition states (TSs) and intermediates in the reaction in [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}, [Fig. 3](#f0015){ref-type="fig"} are all sketched using ChemBio3D Ultra 12.0 based on the TS optimization of the corresponding transition states with Gaussian 09 at B3LYP/6--31+G(d,p) level.Fig. 1The truncated view of TS~ac~ (9), TS~ac~ (10), TS~ac~ (11), TS~ac~ (12), and TS~ac~ (14) corresponding for the transition states of methyl radical attacking camptothecin at the site of 9, 10, 11and 12 in acidic conditions respectively.Fig. 1Fig. 2The truncated view of TS~ac-~^~1~^~O2~ (9), TS~ac-~^~1~^~O2~ (10), TS~ac-~^~1~^~O2~ (11), and TS~ac-~^~1~^~O2~ (12) corresponding for transition states of H abstraction by singlet ^1^O~2~ from sites of 9, 10, 11 and 12 of the intermediate of methyl combination with camptothecin in acidic condition respectively.Fig. 2Fig. 3The truncated view of TS~ac-~^~3~^~O2~ (9) corresponding for the transition state of H abstraction by triplet O~2~ from site 9 of the intermediate of methyl combination with camptothecin in acidic condition.Fig. 3

In this paper, some abbreviations were used for the convenience of description, the reactants, transition states, intermediates and products are expressed by R, TS, M and P respectively, and the Arabic numerals indicate the order. The neutral reaction conditions are denoted by n, and the acidic reaction conditions are represented by ac. The singlet O~2~ and the triplet O~2~ are denoted by ^1^O~2~ and ^3^O~2~, respectively.

*F*~*TS*~ stands for the absolute value of the frequency of the transition state. *κ* is the tunnel effect correction factor. It can be calculated by Wigner method based on the virtual frequency of the transition state. *ΔE* is the static potential threshold on the minimum energy response path (MEEP). *Q*~*A*~ and *Q*~*B*~ are the partition functions of the reactants A and B. And *Q*~*TS*~ is the partition function for the transition state.

The molecular structures and the tables are shown below:

[Fig. 1](#f0005){ref-type="fig"} shows the truncated view of the transition states for methyl radical attacking camptothecin at the site of 9, 10, 11, 12 and 14 in acidic conditions. The truncated view of transition states for H abstraction by singlet O~2~ from sites of 9, 10, 11 and 12 of the intermediates of methyl combination with camptothecin in acidic condition is shown in [Fig. 2](#f0010){ref-type="fig"}. The structure of transition states for H abstraction by triplet O~2~ from site 9 in acidic condition is illustrated in [Fig. 3](#f0015){ref-type="fig"}.

The corresponding parameters for the calculation of reaction rate constant of the formation of methyl radical from acetaldehyde, the first and second step of radical substitution of camptothecin under acidic conditions are listed in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 5](#t0025){ref-type="table"} respectively. The data of the basic parameters for the computation of the total energy of the spin-projection of singlet oxygen, and the *S*^2^ values for the reactants, transition states and intermediates in the free radical substitution reaction of camptothecin are also included in [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"} respectively.Table 1The corresponding parameters of reaction rate constant calculation for the formation of methyl radical from acetaldehyde.Table 1Step*F*~*TS*~ (cm^−1^)*κQ*~*A*~[a](#tbl1fna){ref-type="table-fn"}*Q*~*TS*~*ΔE* (kcal/mol)1−148.841.0221.24 × 10^14^4.52 × 10^13^3.2152−247.141.0592.51 × 10^15^5.47 × 10^12^19.70[^1]Table 2The corresponding parameters of reaction rate constant calculation for the first step of radical substitution of camptothecin under acidic conditions.[c](#tbl2fnc){ref-type="table-fn"} (298.15 K).Table 2Site*F*~*TS1*~ (cm^−1^)*κQ*~*A1*~[a](#tbl2fna){ref-type="table-fn"}*Q*~*B1*~[b](#tbl2fnb){ref-type="table-fn"}*Q*~*TS1*~*ΔE*~*1*~ (kcal/mol)7−280.811.0271.27 × 10^10^4.47 × 10^22^2.50 × 10^24^5.429−396.001.054----2.68 × 10^24^8.2810−412.991.059----2.25 × 10^24^9.1611−368.161.047----2.19 × 10^24^8.1612−444.431.068----2.46 × 10^24^6.8814−362.431.045----2.43 × 10^24^7.35[^2][^3][^4]Table 3The basic parameters for the computation of the total energy of the spin-projection of singlet oxygen.Table 3$E^{AP}$$E^{BS}$$E^{HS}$$\left\langle S^{2} \right\rangle^{BS}$$\left\langle S^{2} \right\rangle^{HS}$*α*$\beta$−150.324−150.311−150.3172.0091.00421Table 4*S*^2^ values for the reactants, transitions and intermediates in the reaction.Table 4Site**Step 1Step 2Neutral conditionsAcidic conditionAcidic condition***R*~n~^a^TS~n~^b^*M*~n~^c^*R*~ac~^a^TS~ac~^b^*M*~ac~^c^*R*~ac-~^1^~O2~^a^TS~ac-~^1^~O2~^b^*P*~ac-~^1^~O2~^c^7--0.78280.7843--0.76730.76780.767840.76620.75399--0.78830.7797--0.78130.77150.77150.76660.753910--0.78620.7867--0.78500.78440.78440.77750.753911--0.78350.7803--0.77380.76630.76630.81080.753912--0.75330.783--0.78830.78240.78240.76900.753914--0.75330.7667--0.78530.7561------CH~3~0.7533----0.7533----------^1^O~2~------------1.004448----[^5]Table 5The corresponding parameters of reaction rate constant calculation for the second step of radical substitution of camptothecin under acidic conditions.\* (298.15 K).Table 5Site*F*~*TS2*~ (cm^−1^)*κQ*~*A2*~*Q*~*B2*~*Q*~*TS2*~*ΔE*~*2*~ (kcal/mol)7−1396.241.0541.02 × 10^29^8.75 × 10^8^1.63 × 10^25^8.359−1114.481.4291.93 × 10^29^--1.22 × 10^6^5.7610−399.561.0551.65 × 10^27^--1.94 × 10^25^0.9811−300.071.0312.64 × 10^30^--2.15 × 10^25^3.2612−922.351.2943.19 × 10^28^--9.57 × 10^25^6.04[^6][^7][^8]
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[^1]: Represents that the reactant of acetaldehyde molecule.

[^2]: Represents that the protonated camptothecin molecule.

[^3]: Represents that the methyl radical.

[^4]: "-" represents that the value is same as above.

[^5]: \* "-" represents that the value does not exist.

[^6]: ^a^ represents that the intermediate produced by the first step reaction.

[^7]: ^b^ represents that the singlet oxygen.

[^8]: ^\*^ "-" represents that the value is same as above.
